Websites offering drug information vary in coverage and quality, and most health care consumers are poorly equipped to assess the quality of internet medication information.
T
he internet has become an important source for consumers searching for health information.1 The convenience. privacy, and nearly instant access to innumerable healthrelated resources are transforming the delivery of health information. 2 However, seeking health information on the internet poses risks as well as benefits. The proliferating amount of health information available online is overwhelming, and the variability in quality is problematic. 1.3 One area of particular concern is online drug information. Approximately 260/0 of Americans have used the internet to seek prescription drug information. 4 mation on the Web may contribute to harmful outcomes, such as drug misuse and medication errors. S-s
Locating and evaluating medication-related websites is time consuming and requires a certain level of internet search proficiency, health literacy, and knowledge to distinguish good quality information from bad. Most consumers, lacking some portion of such knowledge, would benefit from professional assistance. Many sets of criteria, checklists, and rating instruments have been developed for evaluating internet health information quality, 9-12 such as Health On the Net (HONcode) and Utilization Review Accreditation Commission (URAC) accreditation. ~a'14 While these approaches are useful to assess general health information quality, few tools have been developed to specifically evaluate the quality of online prescription medication information.
The overwhelming volume, technical complexity and uncertain reliability of drug information on the internet can be confusing to patients, and they often ask health professionals for guidance in selecting reliable websites or evaluating internet information.2 A webliography, or annotated list of websites relating to a given subject, 2 that is current, developed systematically by professionals, and readily accessible, can help health professionals respond to patients' requests. We applied evaluation criteria developed by pharmacists and health communication specialists to produce an internet-accessible prescription medication information webliography for consumers.
METHODS

Site Selection
Websites to be considered for the 2-step evaluation process were identified by a search of MEDLINE, an internet search, and recommendations by health professionals. A Google search was performed in April 2006 using the search terms "medicine information," "medication information," "drug information," "pharmaceutical information," and "health information" individually and in combination with "webography" and "webliography." The same search terms, with the addition of the terms "internet'" and "online," were searched as text words in MEDLINE using the PubMed interface in May 2006. Websites mentioned in published articles obtained from MED-LINE were visited to ascertain whether they were still operating. Additional sites were recommended by a convenience sample of 6 health professionals knowledgeable about medication safety. All websites that provided prescription medication information in English were included. To avoid unbalanced information, pharmaceutical company-maintained 1313 ]GIM websites were excluded. Because patients are targeted as endusers of the webliography, journal websites were excluded due to their professional-oriented content. In addition, to be selected for evaluation, sites were required to provide free access, require no user registration, and not be limited to drugs of one class or for a specific disease.
Evaluation Criteria
Identified websites were evaluated against 15 screening criteria (including 9 criteria used to select potential websites) and 16 quality criteria. All items in the 2 sets of criteria were chosen or derived from existing standards and guidelines obtained from 17 published or internet sources. A panel composed of 1 primary care physician, 3 pharmacists, and 2 health communication experts reviewed both sets of criteria.
To pass the screening criteria and be selected for quality assessment, potential sites were required to provide information about drug identification information (including both generic and trade names), therapeutic indications, and possible undesirable effects. In addition, sites were required to have no endorsement of particular products, and clearly differentiate advertising from information content. Additional Websites that passed the screening were evaluated for quality using a method adapted from an established decisionmaking process. 1S The 16 quality criteria were weighted according to relative importance as determined by the investigators (see Table 1 ). Weights were assigned on a scale of 1 (least important) to 3 (most important).
Evaluation Procedure
Two senior undergraduate communication majors were trained as screening evaluators. Screeners first assessed the websites independently; then reached agreement on inclusion /exclusion decisions through consensus. Websites meeting all screening criteria were assessed for quality by a separate, trained panel of 2 doctoral students (1 in pharmacy and 1 in communication) and 1 graduate student who majored in communication. Ratings for the quality criteria ranged from "1" (does not meet criterion at all) to "5" (fully meets criterion), except for 3 criteria that were dichotomous in nature (i.e., HONcode, URAC accreditation, and currency), which were assigned either 1 or 5 points. Interrater consistency was examined using the generalizability theory (GT) analysis, which allows us to separately estimate multiple sources of errors. 16 Ratings were averaged, then multiplied by the corresponding weight of each criterion and summed to generate a total score for each website. Data were analyzed using SPSS 13.0 for Windows. 17
RESULTS
The search procedures identified 45 potential websites for evaluation. Application of the screening criteria eliminated 15 sites, leaving 30 to be evaluated for quality. The most frequent reasons for failing to meet screening criteria were: lack of comprehensive information (6 sites); lack of differentiation between informational content and advertising (5 sites); lack of stated authorship {4 sites); lack of contact information (3 sites); and lack of update date (3 sites).
The GT analysis indicated that the variance due to the interaction between website and rater, and the interaction between website and evaluation criteria contributed to 4.5% and 73.6%, respectively, of the error variance. The result indicated good interrater consistency and substantial variability in website quality depending on evaluation criteria. The 10 websites with the highest total scores were selected for inclusion in the webliography. The differences in the features of these 10 websites are shown in Table 2 .
DISCUSSION
In this study, we identified a set of high quality medication information websites using a 2-step evaluation procedure. The ]GIM results indicate that about one-third of the websites we evaluated did not include features deemed necessary for a high quality consumer-oriented website. We further confirmed that websites offering medication information vary greatly in contents and quality.
Similar findings were reported in a previous study conducted by Doupi and van der Lei 18 assessing 14 websites which offered prescription medication information to the public. These websites showed wide variation in coverage of topics relevant to prescription medications and none met all the quality criteria (i.e., authority, attribution, disclosure, currency). 18
Although the authors raised issues and concerns about the quality of internet drug information, they did not provide a list of recommended websites.
To However, the leaflet is not available to the general public. confirm the changeability of internet-based information. Owing to resource constraints, the search strategies used may not have identified all existing websites for quality assessment. Lastly, as these websites were selected based on their total rating scores, they may not score high on all features characteristic of a consumer-oriented quality website. Not surprisingly, the result of GT analysis implies that application of a different set of quality criteria might result in different ratings. Individuals seeking websites containing a specific feature may need to investigate further.
